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South Carolina Status and Trends Study 
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Executive Summary 


This study examined 465 sample plots 
distributed throughout South Carolina. 
Aerial photographs were used in combi- 
nation with field verification to determine 
changes in wetland area between 1982 
and 1989. 


The results indicate that South Carolina 
had an estimated 4,104,850 acres 
(1,661,380 ha) of wetlands in 1989; 89 
percent were freshwater wetlands. 
Eleven percent were estuarine (salt- 
water) wetlands. Palustrine forested 
wetlands made up 70 percent of the total 
wetland area. 


The average annual net loss of wetlands 
observed during this study was 2.920 
acres (1,182 ha). Total wetland area 
declined by 0.5 percent from 1982 to 
1989. Palustrine forested wetlands 
suffered the biggest losses, declining 5.1 
percent, while palustrine shrub wetlands 
realized the largest gains, increasing by 
33.4 percent. The rate of wetland loss in 
South Carolina had declined by 48 per- 
cent compared to previously reported 
results. 


Loss of estuarine wetlands was minimal. 
Estuarine wetlands declined by 109 acres 
(44 ha), making the average annual loss 
of estuarine wetlands statistically 


wetland losses between 1982 and 1989. 
Forestry accounted for 31 percent of the 
losses, agriculture (exclusive of farmed 
wetland conversions) was responsible for 
28 percent and urban expansion 22 
percent, respectively. 


Agricultural conversion of wetlands was 
evenly split between the Coastal Fiats 
and the Rolling Piain (Piedmont). 
Conversion of wetlands to silvicultural 
land use was primarily restricted to the 
Coastal Flats portion of the state. An 
estimated 55 percent of all palustrine 
wetlands were found on or adjacent to 
agricultural lands. Urban expansion 
converted wetlands in various locations. 
Most notable occurrences were observed 
in the Hilton Head area, Charleston and 
North Charleston and in the vicinity of 
Myrtle Beach and Columbia. The impacts 
of rural development on wetland losses 


were most notable in Horry County. 


From 1982 to 1989, forested wetlands 
diminished in area by 155,500 acres 
(62,960 ha). Of the forested wetlands 
where the trees were removed, most 
remained as some other type of wetland. 
Of the forested wetlands lost to upland 
land uses, an estimated 40 percent or 
5,340 acres (2,160 ha) were lost to upland 


managed pine plantations. 


When all wetland losses ano gains were 
tallied, South Carolina had not attained 
no-net-loss of wetland arca within the 
time frame of the study. 











Introduction 


The U.S. Fish and Wildlife Service 
(Service) has major responsibility for 
the protection and stewardship of 
migraiory and endangered fish and 
wildlife zmd their habitats. The agency 
is concerned with changes in the status 
of wetlands as they potentially alfect 


imventory and monitoring activities in 
the past resulting in the production of 
wetland maps, reports and trends 
studies. 


This study was conducted to provide 
recent information on the extent and 
trends of South Carolina's wetlands. 





FP resnwater wetlands near Elloree. South Carolina 
T Deb 


South Carolina occupies a key position 
in the Southeastern Coastal Plain and. 
like many states, faces accelerating 
demands on its natural resources. 


This report presents the results of a 
study of wetland changes in South 
Carolina between 1982 and 1989. It 
provides estimates of the status of 
wetland area within the State, and losses 
or gains that occurred during the study 
time frame. The trends data have been 
supplemented with additional sources of 
information on wetland ownership and 
community types to provide the reader 
with a more complete picture of South 
Carolina's wetland resources. 

















Fygure | Eatimated ertent of South 
Carolina s ongrnal wetlands Adapted from 
histone map information and extrapolation 
af hydric sels from the State Sou Survey 
Geagraphy Deta Base 


From soil records and histoncal maps 
it is possible to estimate the past extent 
of South Carolina's wetlands. Although 
precise information is no’ available on 
the area and type of wetlanas, some 
est_maies indicate that as much as 32 
percent of the State's area, up to 6.4 
million acres (2.6 million ha), were 
wetland during the 1700s (Dah! 1990). 
Coastal marshes, riverine swamps, 
isolated bays and pocosins made up the 
majority of the wetland habitats 
(Figure 1). 


habitation of the area now known South 
Carolina, human use and occupation has 
modified the landscape and had an 
impact on the number and type of wet- 
lands. In South Carolina, the coastal 


region or “low country” was the first area 
to attract European setUuements (Garrett 


1988). Early settlers followed the river 
systems to the internor using them as a 
means of transportation. Traditional 
smal] farms and subsistence agriculture 
were replaced by plantations during the 


colonial period and wetland drainage and 


modification became prevalent. As early 
as 1754, South Carolina authorized 


drainage of the Cacaw Swamp for 
agricultural use (Beaucharap 1987). 


Plantation owners did not always seek 
to drain wetlands. In the coastal regions 
some plantatbon owners found that the 
immense coastal marshlands supported 
by major rivers were capahe of being 
irrigated with every flood tide by fresh 
water and vast areas of marshlands were 
diked and the water regulated to support 
rice growing operations (Lucas 1980). As 
early as the 1670s rice formed one of 
South Carolina's commercially valuable 
commodities (Salley 1919) ind by the 
1850s South Carolina was the largest 
producer of rice in the United States and 
its territories, with an estimated yield of 
about 160 milbon pounds (72 millon kg) 
statewide (Littlefield 1995). Tidal rice 


growing areas of South Carolina are 


shown in Figure 2. Today, many of South 
Carolina's historic nce fields remain 








as wetland (Figure 3). Commercial rice 
growing operabons have declined. 
leaving these areas to revert to tidal 
marshilari i» 


Throughout the State's history, river 
systems have been acurve forces helping 
to shape the physical geography and 
influence cultural land u-~es. Both the 
use and conservation of many of the 
State's natural resources stem frorm 

the wealth of these rivers. Historically. 
South Carolina contained at least J) 
large nvers that flowed unumpeded from 
the interior to the Atlantic Ocean. These 
rivers nourshed the coastal marshes 


and were bordered by broad expanses 
of alluvia. low lands. forested =u almpe 
or boilomlands sugsporting many walter 
tolerant hardwood tree spemes (Figure 
4). In some reggons of the coastal plain 
these bottamland wetlands were from 
two to six miles (9.7 ken) wide (Lacas 
19N0) and represented a Uremendous 
source of commercial forest resources 


The cypress trees ( Tawediam ditichom 
that were characteristic of many of these 
hottomland swamps were an important 
source of umber for proneening settlers 
(Ewe, and Odum 1984). During the 1800. 
halde press became a highly prized 


commercial forest product because of its 
dura itty and resistance to lermuites and 
rotting under hurmd conditzens (Wilham> 
aay) ( Vpress lrees were expected 
extensively throughout the 1Siis and the 
first half of this century. By the 1SG0s 
there were 50 sawmulls operating around 
Aiken, South Carolina near the head- 
waters of the Savannah anc Edisto 
rivers. By the 1950s standing bal- 
cypress stands had been greatly reduced 


Although cypress logs were used exten- 
sively during the 1MJ0s, some of the 
wettest hardwood areas went untouched 
While logging of the hardwood spemes 





Figure S A 1989 high altitude infrared photagraph shows patterns of ald rece frelds and lerwes (mettled 
bine) along the Ashepoo River Colleton County South Carolina 
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began in the swamps of South Carolina 
sometime prior to 1900 (Durham 1967). 
the deep swamps of the Great Pee Dee 
and Santee rivers were comadered Loo 
inaccessible for umber harvesting unt! 
semetime following 1900. It is estimated 
that South Carolina's first growth timber 
harvest peaked around the mad- 1920s 
Willams 1989). Following this pernoa 
most of the swamp forests in South 
Carohna had been logged at least once 


Forested wetlands in the southeastern 
United States are highly productive 
ecosystems because of pemodsc imputs 
of floodwater, sediment and nutnents 


, 





Tayler « al. 1990). Within the wet 
buttomiland forests there eccur Variation 
In canepy (ve and heagnt hase on 

Pes atine> af plant Species userance Lo 
sail unundaten from the wettest to the 
dnest. Usually these communities 
support pupulatons of mammals. atv: 
peut ar and crawfish (Wharton c a/ 
1981). The Congaree Swamp in South 
Carolina supports the second highest 
denait\ of barvis (1634 bards ™ kin) of the 
eastern denaducus forests (Winton 1480 
Taylor ct al. (1990) described the fur 
Dons and values of bottomland hardwood 
for. *s in greater detail. Of the total area 
in South Carolma that was orginally 





: 


terested wetland. sume has been drained 
and comerties lo upxand saivecuitura 
uses, samme Ras heen lagged and re 
Marmted or regenerated nat Urals, 
areas have been cleared for agrwulural 
preiecven or urhan Ge elopment Toda) 
the poorty drained soils that made up 
many of the original wetlands in the 
wutheastern United States are some of 
the nuost intensively) managed forest sites 
in the world (Allen and Camptell 1985) 
South Carolina has 11,000 miles (17.499 
km) of permanently flowing rivers and 
streams (Beasley ct al 1988). Reservoirs 
have been created on every major river 


Figure, An infrared photagraph of primanly forested wetland along the Pee Dee River South Car dine 


oo H istorcall y ftorvated wetlands alomg riverine systems were crtensire and proceeded 0 sem rr 


frombher th rvvengph the | itis 
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system in South Carolina with the 
exception of the Pee Dee. Ahhough 
rtundreds of small] millpond umpound- 
ments were built withir the State during 
the 18th and 19th centuries, the 2th 
century has seen the construction of 
large water retention dams. In some 
tracts of bottomland forested weth nds. 
in other instances wetland areas wei = 
created by flooding backwater pools and 
bays. The location and date of construc- 
von of some of the major reservoirs on 
South Carolina's rivers are shown in 
Figure 5. 


One of the more unusual wetland types 
that have been impacted over time is 
the “Carolina bay”. Carolina bays are 
oval or elliptical depressions of unknown 
origin (Sharitz and Gibbons 1982). These 
wet-lands were originally by-passed by 
settlers but eventually the nch soils 
enticed drainage and conversion to agri- 
culture (Kovacik and Winberry 1987). It 
has been estimated that South Carolina 
onginally contained ubout 4,000 Carolina 
bay wetlands of various sizes ( Richardson 
and Gibbons 1993). There is no accurate 
accounting of the number of Carolina 
bays that have been converted to upland 





uses or those that have been ditched or 
partially drained. Over the past 200 years 
many have been converted to agriculture 
or upland forestry and some estumates 
are that very few of the original number 
. 4 bays in South Carolina remain undis- 
turbed (Bebber 1988). Figure 6 shows an 
aerial view of a Carolina bay bisected by 
a road and affected by other types of 
development. 


Carolina still maintains nun sous 
marshes and freshwater wetlands. 
Overall, South Carolinz. ranks fifth in 
the Nation in wetland acreage expressed 
as a percent of surface area Forested 
wetlands make up an important resource 
contributing 6 percent of the National 
total forested wetland area and 9 per- 
cent of the area within the southeastern 
United Sates. Two virgin or nearly virgin 
stands of Lottomland forested swamp 
remain in South Carolina: The Congaree 
Swamp National Monument and the 
Francis Beidler Forest. These are two 
very rare examples of uncut swamp 
hardwood forest stands remaining in 
the southeastern United States (Durham 
1967). 








Figu-v 6 A 1990 arral mfrored photograph of “Carvers Ray” Georgetown Cownty South Carolina This hay vs bisected by a road 
and hos been modified by i ecrmacking land wars |m Sowth ( arndima all ( ardina bays are omented ina northwest men henst 
direct wm 











Study Area 


-* 
Figure 7. The four physiographic zones . 
within South Carolina used in this study \ 
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The total land area of South Carolina is 
approximately 19,320,552 acres (7,522,086 
ha)’ . The landscape varies in topograph:r 
relief from mountainous in the west to 
nearly level in the eastern portion of the 
Atlantic coastal plain. 


For this study, South Carolina was 
stratified into four physiographic regions 
(Figure 7). These regions are described 
below. 


Coastal! Zone 


Although not typically described by 
geographers as a unique region, a 
Coastal Zone region was considered in 
this study. The Coastal Zone encom- 
passes the near-shore areas of the coast 
marshes, exposed tidal flats and other 
features not included in the landward 
physiographic zones. The Coastal Zone 
as described here is not synonymous with 
any state or Federal jurisdictional coastal 
zone definitions. It is an area where salt- 
water is the overriding influence on bio- 
logical systems. 


Within the Coastal Zone, South Carolina 
has 2.876 miles (4,628 km) of shore 
bordering the Atlantic Ocean. There are 
three distinct segments of the shore 
based on the geomorphic processes that 
formed each. These are shown in Figure 


Coastal Plain 


\ a 


~ Li 
7 


8 and iciude: The Grand Strand, a 
100,000 year old barrier sand formation 
that extends from the North Carolina 
border south to Winyah Bay; the Santee 
Delta which is the largest deltaic complex 
on the east coast and; the Sea Island 
Complex composed of erosion remnant 
islands (that were part of the mainland at 
one time) and ative barrier islands built 
by wind or wave action (South Carolina 
Coastal Council 1982). Included as part of 
this coastline are 198 miles (319 km) of 
recreational beaches and 153 miles (246 
km) of harrier islands (Wells and 
Peterson n.d.). 


Some segments of South Carolina's 
barrier islands have been designated as 
part of the Coastal Barrier Resources 
System. The Barrier Islands Act of 1983 
removed undeveloped islands from 
Federal flood insurance protection and 
resulted in 13 locations along South 
Carolina's coastline being designated as 
The system was expanded to include 
several more sites by the Coastal Barrier 
Improvement Act. In all, 16 coastal 

harriers are part of the South Carolina 
System as shown in Figure 9. 





' This study ine~rporated some estuarine 
embayments noi included in the total 
land area figure. 
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Figure 9. The South Carolina portion of the \ 

Coastal Barner Resources System. This ‘% 

graphic ulustrates the approrimate location ‘. 

and boundanes of named geographic features 4 . 

not actual demarcations or designations HORRY 
under the coastal barner legislation. » Comyn 
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Figure 10. Mayor rivers and (watershed) 
basins within Sou & Carolina. 1) Pee Dee 
River Basin, 2) Santee Pv -r Basin, 

3) Ashley-Combahee E sssto (ACE) River 
Basin, 4) Savannaa River Basin (Source 
Beasley et al 1988). 


Gulf-Atiantic Coastal Flats 

The Gulf-Atlantic Coastal Flats devel- 
oped from continental submergence and 
tion of soils (Colquhoun 1974). Soils 

or from coastal processes (McKnight er 
al. 1981) and they are composed of water 
borne deposits of sands, silt or clay and 
calcareous sediments. The Coastal Flats 
are characteristically level but small 
relief features affect drainage patterns 
and duration of inundation (Clark and 
Benforado 1981). Elevation on the 
Coastal Flats ranges from sea level to 
300 feet (91 m). An unusual feature of 
the Coastal Flats in South Carolina is 
the occurrence of Carolina bays. These 
are oval or elliptical depressions that 
range in size from 4-5 acres (1.6-2.0 ha) 
to thousands of acres such as the bay 
that is the Big Swamp in Manchester 
State Forest in Sumter County (Kovacik 
and Winberry 1987). In South Carolina 
almost all of these bays are oriented in 
a northwest-southeasterly direction and 
unless artificially drained, all are wet- 


Gult-Atlantic Rolling Plain 

The Gulf-Atlantic Rolling Plain as 
described by Hammond (1970) is nearly 
the same as the Piedmont within South 
Carolina. Others have used this term to 
makes up roughly one-third of South 
Carolina (Meador 1995; Gibson 1994). 
This region is characterized by hilly 
topography; elevations range from 300 
to 1200 feet (91-366 m). The rivers in this 
part of the State are long, with more 
gently sloped, wide valleys and carry 
heavy sediment loads ( Kovacik and 
Winberry 1987). 


Appalachian Highlands 

The Appalachian Highlands or Blue 
Ridge Mountains are in the extreme 
northwestern portion of the state. The 
Blue Ridge is a small portion of the 
Appalachian Mountain System. It is the 
area of greatest topographic relief in 
South Carolina where elevations range 
from 1400 to over 3500 feet (427 to 1067 
m). Streams in this region are fast- 
flowing and entrenched within steep 
valleys. 


Other Geographical Features 

Other important facets of South 
Carolina's geography that put wetland 
distribution into context relate to the 
watersheds, reservoirs and river drain- 
age characteristics. The State is divided 
into four major watershed basins; the 
Pee Dee River Basin drains approxi- 
mately 9 percent of South Carolina's 
land area, the Santee River Basin drains 
about 41 percent of the state, the ACE 
(Ashley-Combahee-Edisto) River Basin 
drains 32 percent of the State and, the 
Savannah River Basin drains about 18 
percent of South Carolina (Figure 10). 
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(Piedmont) are typically colored yellow 
and red by silt and clay sediments. 
Rivers originating in the Coastal Flats 
typically meander and form wide, flat 
flood plains, channel- or oxbows. They 
are often colored black from the high 
levels of tannic acid in the runoff from 
surrounding swamp hardwoods. The 
wetlands surrounding these rivers have 
thus acquired the colloquial terms of 
“red river bottoms” or “red river swamp” 
and “black water river bottoms” depend- 
ing on the origins of the river waters. 

A further description of these and other 
terms used to describe wetland communi- 
ties in South Carolina appear in Table 
la-e. 


Figure 11. South Carolina counties. ‘. “ 7 





There are 46 counties in South Carolina 
(Figure 11). Major industries include 
tourism, agriculture, forestry and 
manufacturing. Orange-burg County is 
the leading agricultural county in South 
Carolina. It has the largest amount of 
land in farms in the State and ranks at or 
near the top of all counties for production 
of soybeans (Glycine max.), corn (Zea 
mays), wheat (Triticum acstirum), 
cucumbers (Cicuoess sativus), watermel- 
ons (Citrudius rulgaris) and cantaloupes 
(Cucumis melo), (De Francesco 1988). 
Land use in South Carolina is shown in 
Figure 12. 


Figure 12. Major land use categornes within 
South Carolina. Landuse categornes are 
approrimate based on the total area of the 
State as estimated by the Bureau of Census. 
This land area excludes some coastal 
embayments. Water area includes some 
regetated wetiands and or ponds as well as 
deepwater nvers and lakes (Source South 
Carolina State Budget and Control Board 
1994; Powell et al 1992, US. Geological 
Survey 1970, this study) 











Estimating 
South Carolina's 
Wetland 
Resources 





Figure 13 Randomized sample plot 
distribution for this study Each bor 


represents a 4 square mile (10.36 sq. km) 
area. There were 465 total sample plots for 


the State 


Within the four physiographic strata 
described previously, ample plots (four 
square miles or 10.36 sq. km) were 
distributed at random. Four hundred 
sixty five sample plots were analyzed in 
this study (Figure 13). For each of these 
sample areas, aerial photography was 
acquired and stereoscopically interpreted 
to identify wetlands, deepwater habitats 
and uplands. Habitat category definitions 
are given in Appendix A. 


The mean dates of the photography used 
to determine wetland trends in South 
Carolina were 1982 and 1989 with the 
difference being an average of 6.5 years. 
All photographs were color infrared and 
ranged from 1:58,000 to 1:40,000 scale. 
For this study, wetlands 3 acres (1.2 ha) 
and larger composed the target popula- 
tion’. Field verification of features on the 
aerial photography was done for approxi- 
mately 10 percent of the sample. Rigor- 
ous quality control inspections were built 
into the interpretation, data collection 


and analysis processes. A more complete 
description of the techniques used to 
accomplish the interpretaticn, registra- 
tion, and change detection is provided in 
various technical manuals (U.S. Fish and 
Wildlife Service 1994a, 1995; Dah! and 
Johnson 1991). 


Changes in areal extent or type of 
wetland observed on the sample plots 
between 1983 and 1989 were recorded. 
Statistical estimates were used to expand 
the sample data to specific physiographic 
regions, wetland types or were generated 
for the entire State. The percent coeffi- 
cient of variation associated with each 
estimate was also calculated. 





* Actual results indicate that for each 
wetland catagory included in this study 
the minimum size represented was less 
than 1.0 acre (0.4 ha). However, not all 
wetlands less than the target size 
catagory were detected. 
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holes — These are cavities or depres- 
sions that are variable in size and expo- 
sure (Neison 1986). They are associated 
with partially or completely collapsed 
limestone rock and can be considered 

a type of wetland if they hold standing 
water. Large limesinks or sinkholes 
would be detected on the aerial photo- 
graphy and included in the study results 
based on their cover type. However, 
many lime-sinks are small] (less than | 


clarity data and low surface waves 
(Ferguson ct a/. 1993). Because of these 
requirements, seagrasses were not 
delineated as part of this study and the 
data presented in this report are not 
intended to provide a reliable indicator 
of the extent of seagrass area in South 
Carolina's coastal waters. 











South Carolina’s 
Wetlands — 
Common 
Community 
Associations 











Because the wetland habutat descriptions 
used in this study are generalized system 
and class terms from Cowardim :7 a/ 
(1979), further information on the 
inclusion of some of South Carohra’s 
wetland types is presented in Table la-« 
This nsformatoon is organized by phy- 
siographuc region within the State and is 
intended to provide a bref physical 
descripvon or geographic setting, and 
information on “typical” plant community 
composition for some of the wetlands 
encountered in the State. Table la-e is 
not inchusive of al] wetland types. comm- 
unites or plant speces that may be found 
within South Carolina's wetland habitats. 
Where possible published references 
documenting sumular community descnp- 
tions are provided. A complete list of 
plant species that occur in South 
Carolina's wetlands is given by Reed 
(1988). 








Table 1a-e. Wetland habitat descriptions, characteristic plant species and classification designation as found ix this study 


Table 1a Wetland types of South Carolina » Appalackion Highlands (Bi ne Ridge | 























Deecnptce Crsrectenetx Plant Ree ences Teer ebor to 
Specsse Cue sty j 
That shad) srw? Gomunsied ete oe Oe cage) Aide (Ales pp) ee Parca Sirut 
of weame thet are coc asamall) & f guemtly Raodedemdron — Rieadene nero me Lome 
Nomadio Comal Gog patter Lee other exilier) 
ee ee 
Strutty veliow can Lamthertioe comple seme 
Bufta a Pereserns peters 
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Spring) anc Seep Small ect arcas sormally domunaied whew on (Common marh mangok — ( aithe pales) ee oe Pabestrime | mer pee 
(Mounts Bog anc Fen) emergere These wall echandh at usually Lamp run Jem me offenses 1) 
located @ the heads of walieys where the sols are |= Seno sewgrass (Clade mortn des | | 
oetmeal!) water mied Sedge (Cores gp) ) 
Wowxdland Medrwed ope 6 yamees 
Sphagnum mums \phapnom opr j 
Beaver Ports Opes emer pomds wel emergent meadows oF Rover bo <* (Betude mepre ) Wet cal 1995 Pebeservar bores ; 
forded umdver res aitng from heaver acuvity Red magpie Are outer Pasustrome Sirwh 
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Beaver are esually aseccusted wh decxduows wees Se amp coUcmword «— Papada: Arieraph ile 
® lose pronumety & standing or flowing eater Willow (Seltz opp ) 
benders 
Frese mer Ponds Kivers and Plowing or stamdemg exes of {reso ater Bladderwor (Irn udere gp | Ault Senet amd oe Pabestrime | me omsctemianed 
lames Ned Sane petolapen sss Kerlowsk: | 990 Bomom ponds 
Pdered  Potame grim op Menzel and Cooper | 99) Lacwserme 
Waer by Vemphere xterate Riverme 




















Table 16 Wetland types of Sow’s Carolina s Gulf-Atlantic Rolling Plain | Predmont) 





























Deripte. Aatwrenres - 
Tjek lar OR oe . =o 
Woot cued Gomis by wllew Gece ce |= Wile (eds op} Lanpice al. 1981 Parson Shut 
wet eos afecet we eee eg a celioe = Air (Ales gp) 
pee Teeer tla my aie opener ee 
cart) wage: of secorssam we forest wound dere 
peed a mr permasce wee thes 
Predmom Seepage Sores ( cquumes") weturmed forest os fist aces ed Red mapa Ary uhrem) Neiscon | ORE Paiute bores 
Closed conepy Secpage cf goed wae web we | | Swamp pelo (yess bofiers) 
keep Gew ectiand waureerd vee round ant Seamp how | hermes  assmendrs 
esunguahe: them from athe: foreurd Saufl dageond (( orma: forms | 
ommeniis Posce sume | (Tomcadeadron vermis) 
Preodpiee Foss (red) River Wetlands mmmochaety adjacest © 2 arge Grumage §8=—- Waner tepeio | Wynne ages | Bary. 1980. Pabustrme Forest 
Banoms system ongmenng @ Ge Piedmom Slough: and = Red maple ( Acer ruben) Sout ( crotuma borestry 
oahOw) CHIEN, ato ioe ridges whact fined Bit gum Yves pyivamee) Commenon 1988 
peredically Sor are characterstcally cams of Swamp comomecnd | Papetas hewropivile | 
clay. Lael oak ( Qaeerces deur gidis ) 
Serer squad re fle 
Gereee ab Ff raxmes penarvivenns) 
War bchory (Carve aquatica) 
Amencas sycamore ( Plasames oo cudentalis) 
Rover bach (Bemis mgr) 
Amencan ctm (Ima arr ans) 
Wilkow (Sel gp) 
Overcup oak ( Qasrrcus frame) 
Beaver hh See Table la 
Freshener Pomda Rivers and See Tabte la 
| hes 
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Table ic Wetland types common to both South Coraline + Gulf Atientu Rolle g Plawn ‘Pwedmont, ond (castal Flats 








tne 








era eG. ondrymm Boma tarde en 
Ce, ee 
aon wer ge ee eae me sie te 
crpererasd @ eri we tex oper Ren 
me tee aflerrn oo prope 
povengragh: omar on am eon 
eereteress Tee aftercare eee 
on od ype hes me, fe wr oie 
om es om we ete |= mien! be 
eee re nee ws wl ee gt 
car ame es eater sim perenne 
es “benhng « cee Gee of te oe 
oe cer wing Oe bmg OF erm 
to 


Osecrpoes Creresters& Pert Rewer ~o Ueeagremor tor 
Sipecess Pee sy 
Bomawuert Harceax prevre of eeeed wlan ote he er qe he Best wprees cat Acme tee Whee oat 108) Petestrme boree 























Table 1c (continued). Wetland types common to both South Carolina's Guif-Atlantic Rolling Plain (Piedmont) and Coastal Flats. 

















Muck Swamps Deep forested swamps found on predomunant!y Water wupelo ( Nyssa aguctace ) Neilson, 1986, Palustnae Forest 
muck sous of ult loam and clay m associabon Bald cypress ( Taxodium dismcham ) South Carolana Forestry 
with mver systems Many of these swamps heve Black gum (Nyssa sylvatica) Coaumission, 1988 
been extensively logged making large tracts rare 
Peat Swamps These forested wetlands may be synonymous with Black gum (Nyssa sylvatica) South Carolina Forestry Palustrine Forest 
pocosins. They support a variety of wee species Rec maple (Acer rubra) Commission, 1983 
on peal (orgamic) souls. Loblolly pune (Pinus weds ) 
Pond pune ( Pumas seromna) 
Attantc white codar ( Chamaecyparts thypides 
Adannc White Codar Swamp Acidic, wet forests domumated by whute codar Attanic white cedar ( Chamaecyparts thypides Laderman, 1982, 1989, Palustrime Forest 





usually um even-aged stands Peai tends wo 
accumulate im these autnent poor wetlands and 
they support a diverse assembiage of animal 
species Within South Carolina Adantx white 
coda: stands are reported to occur m Lexingtoa. 
Kershaw. Chesterfield. Dartington and Mariboro 
counties: 


Red maple (Acer nabrem) Nelson. 1986 
Sweet bay ( Magnolia virgumans) 

Pond pune ( Pinus serotina) 

Red bay ( Persea borbonia ‘ 

Bayberry (Myrica spp.) 

Lady's shpper (Cypripedium acauie ) 
Cinmamos fern | Osmunda (immamome. | 
Beak rush (Rhynchospora spp.) 

Golden club (Orcntuen saquancum ) 
Green arum (Peitandra virginica } 

Sweet patcherpiam (Serracena rubra ) 
Fomerbush (Lyonia lc ida) 

Galiberry (lex spp.) 

Blueberry ( Vaccinium spp.) 

Swamp uv ( ( ynila racemuflora) 
Laurel-leaf greenbrer (Smudar lawry via) 
Moss (Sphagnum spp | 





As 
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Tab/e Ic (continued). Wetland types common to both South Carolina's Gulf-Atlantic Rolling Plain (Pvedmont) and Coastal Flats. 














Hepaet Ovecription Chrarectertetic Plant Reterences 
Commundty Species 
| Carolins Bays Freshwater wctiands wrtun shallow cllipucal EMERGENT PHASE Lide eral. 1995: 
depreswons of unknown angm (arotmma bays Mademame (Panu temuomon | Rochardsce sad Gibbon 
are scaiered throughow! the Coastal Plao and Waer bh | Nyphace odorata) 1993 
range from less than SO mete.» wm length w over § Waterstucid § (Brasensa schrebderi) 
talometers Bays can suppor wetland plant Yellow-cyed grass | Xyvaus spp ) 
Ummm? im hung grasses amd sedges Cinnamon fern | Osmundc . mnamomes | 
(emergent wetlands) tc Cypress-gum forested 
swamp These arcas at named for he doeunani FORESTED PHASE 
“bey specees found along Grammages of the South Labiolly bay (| Gordons lamanthus | Pabestnime Shrub 
Carolina sandiulls siopes and cihpucal Pond cypress ( Tasoden ascendens ) Shartz and Gibbons. !982. 
depressions of the Pedmont and Coastal Plan Sweet bey ( Magaolas virpumame | Neilson. 1986 


Red maple ( Acer rubren) 

Red bay (| Persea berber) 

Pond pune ( Pimas serotma) 

Was myrtle (Mfyrice ceryerc) 
Laure! teal greenbrer  Smia! aeryois | 





Hillsade Bog or Seep Seasonally or permanent!) saturated wetland: of Wwegrass ( Arismda opp | Nelson. | 986 Pabustnne Emergent | 
topes of sand hulls or other topographa hull hie Broom sedge = Andropogon virgin us) | 
features of the Pheodmont or Coastal Plan These Toothache grass (jena aromatk wm) | 
bogs are domunated by herbaceous species Whup sut-rush (Sciens ingiomerate | ) 
imsectrvorows plants or orchsds may be present Beat rush (Rh wa hospora spp) 


Umbvelia sedge ( Fimbristylis spp ) | 
Yellow pucherpiam « Sarracema flaw) | 
Purple pacherplam Serra en perpercs 

Sweet pucherpiam (Sarracenia rebr | 
Bladderwort ( Utrculane spp ) | 
Sundew ( Drosera spp ) 








Mons Spear gma spp | 

Freshwater Emergent Marshes These are the most common type of weuand Caxall (Typhe opp.) Aulbacth Smuth and de Pabastrme Emergent | 
(deep and shallow | domunated by grasses and wedges The arcas Marden ame | Pans wm Remiiomon Kozlowsk: | 990 | 

usually occupy topographa depreswom +e ales Wild nce (Zizame aquatics | | 

or the margins of ponds, lakes or rivers, These Commoe reed ( Phragmaes amstraiis 

wetlands are spenes nich amd um bude grasses Sedge (Carex opp) 

sedges annual woods and struts Water levis Bulrush ( Scirpas opp ) 

vary from permanent standing * ater w wet Rush (Juncus app ) 


meadow waturated) Comdbboms Some fresire ater 
marshes acar the owter ( castal Plan may be 
odally flooded 














Table 1d Wetiand types of South Carolina s (coastal Flats 


























Leal Gescription Reterences Ocsetgneton tor 
Cosumentty this study | 
Becker or Browewaeer Rewer 39 Wetland: cocummg @ @& floodplan of 2 map Seceygum yea re flee Nelson. 1986 Pabustrime Forest 
 Botoms (mciude swamp cane rummage ot nwer syeiem onginanng @ the Loblolly pane (Pimms tacds ) 
+d) Coastal Plan Sugarterry (Ceims lacvipata) 
| Overcup oak ( Quercus /wruse) 
War oak ( Qeercus agra) ) 
Willow cat (Quercus phetlos | | 
Lawwel oak ( Quercus dauryindic | | 
What: ash Frau amere ans) | 
Amences sycamore =§ Plasamas acc udensalis) 
Amencan holly ( flex opace) 
7 Amencan cm | ( bmas amerx ana) = 
Beet Magnes Hama These forests usually Reve ah arcow sais amd ae Beech | Fagus gravediforsa | Nelson | 986 Palustrine Forest 
| domunated Dy 2 sumier of hardea! mood Southern magnoha (bagnoim praadiflors 
) Plooding © sot as cvudemt as © the nver bomoms Secetgur  uyenmu er fla 
) bul represemts 2 ect )anapor of the miucd Spruce pace (Pinu glabra ) 
hardwood forest ‘ype Laurel oak ( Quercus leuryedis ) 
Asaencan holly | flex apace | 
Pigeet beckory | Carve giabre ) 
Red tuchory ( Carve ovalis) 
Noo Rovenme Swamp Fores — Depressonal forested ectiamd oe poorty dramned Pond cypress ( Tazodiam ascendens | Nelson. | 986 Palustrine Forest 
— Cyprem @ Gam Pood: jowiands that are mt associated wuh nvenac Bald cypress | Taxodiem dismchun | 
sywiems «These wctiand usually mamta some Biack gum ( Vysse rvivenca) 
sertace water and provide umportant sudhfe Red mapie (Acer rebum) 
hadriat Daehooe | flex cassime) 
Swortgun.  Liguadambar stvra: fina | 
Swamp chestest oak ( (Jeercus suchausil) 
Pond pune Pinas serotmea) 
Prac Flarwouds Forested wediand oe flat x sight umdusaung Le geal pine (Pinus poleorris ) Netson. | 986 Paiustrine Forest 





\errast, duumsnated by mousture loleram pune trees 
Sou wm these wee: ae usually sandy eth 2 


cRaractensncally tugh water table Not all pune 
flareood communites may be ectiand 
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Table 1d (continued). Wetlend types of South Carolina's Coastal Flats 





























Description Cherectartetc Pt Reterences Oseagnetion tor 
Species ws study 
Foresaed phase of the paicher piamt boy Ths Longical pe (Pinas podustru ) Netson | 986 Patustrme Forest 
type of wetland community occurs = fla ace of Pond pune (. ‘eas seroting) or 
@ Coastal Plus and usually suppers many eg (Arends gp ) Paiustrime Shrut 
herbeccows spene: @ the understory Toothache grass (Ciemuum eromatcum ) 
Purpie wikyscake =| Antharnanme rufe 
Nuteusb ( Scierns spp) 
Yellow pacherpiam § ( Serracems fiw) 
Numdre rose re pp | 
Pocossa Low, wet forest or shrub Gomunated communsty Pond pine (Pinus ser. tine’ Jones, 1981. Patustrine Shrub | 
that de cops oe saturated sutnes! pow organx Loblolly bay ( Gordome ‘asanthas ) Langdon «al. 1981 | 
souls (peat) of the Coastal Plan | 
Wet Flas: (low) Characterized by acc alluvial souls with | igher Souch Carotuma Forestry Patestrne Forest 
ferubty these wediands cae be found on Commussoa | 968 
abandoned nce ficids wrthen South ( aroiima s 
Coastal Plan. . 
Wet Flats (tagh) Noe alluvial sous eth beter dramage South Carohma Forestry Patustrne Forest 
Commission | 98S 























Table le. Wetland types of South Carolina's (oastal Zone 




















Lal Ovsecription Cherectenee< Pam Reterences Deesgneton tor 
Commmenity Specie Dus sty 
Sat Pia or Beach Coastal flat of D aches are composed of mud or (cesta satgres ( Dumchies goats) Nelson, 1986 t staan Stee 

sand found wm Py © salu Jondibom akong Oe Anmus wocpeced \aurde Umer) 
Coast or os the lamJward wde of barner iam. Verges glasswor = Selorme wrpmus) 
Carotma we lavender Lamon | eroteuanem 
Pu-sced poosctox (heme - adam beriander 
Hadheré ical salted Aire | ates 
Peremmai waltmarwh aster Asie’ iemmifenins 
Seashore @ paced  \peretetas corpume ws 
tmecrduna Pom These wt fresbweater ponds of swale: jormed Carona mongu fern A cedie . oreioma ec Netson | 486 Peiuserae | m oneciadated 
berween beach oiges of dues of the owner ( cesta Owctwerd (Lemme pp Boom = pomds 
Lome of om darne: wiands AMhough these aca: Bogma  Belffiriic leorudame 
are tresfeaiey Commumnes the salmety 4 thew Coastal mar peasyeot = Mvare orvie home tens) 
wetlands can vary eth nodal commecoee and Camel (Type op) 
penodioty of foodsng Seweress = (hadeem parman omer 
decd Pamorrion pp 
Olemiung hempvune  Mihamee & anders 
Sak Maw These at cxtuarume cmcrgent ectland that acu Saitmarst cordgrass Spertine aliernylers | Barry |980. t stwarime | mer pew 
atong fla udaily influenced wea of the Coastline Sattmeadoe cordgrass  Spertias puter) Sowet ( arotema ( cesta: 
on barner siamds «Sait marshes are reguiarty (oastal saitgrass ( Dismchlis spwate | Council, 1982 
flea ded by the odes and arc dominated by b lat meedierush Jum ms cormerramas | 
reiatvety few sal wicraat grasse. Sat marshes 
are woe of the mot Communly “ccogmized 
wetlands and support a vanety ( eiidiife fish and 
sheilfish 
Bractssh Marsh Bractish marshes are found on the upland ude « Blact neediersst Jam ws cormernane Barry | 980. t stuarime | mergem 
edge: of estuanes dal creeks of wail marae: Beg cordgrass \purtume . vrosmrmndes Netwon | ¥EO on 
Saimuty lower than w salt marvies as a result of Sattmeadoe cordgrass = \purtins powrns Patestrime | merpen 


sah and fresh waeer mong o the interface of the 
estuannc and frestreate: syiems «These eetiands 
are often domunated by a few plant pene. acs 
notably Black needierush Juncus oemenanes) 














South Carolina had an esuumated acres (12 ha). Estuarine beaches. 
4.104.550 acres (1.661.580 ha) of wetlands exposed flats or shorelines averaged 
in 1989. Of this area, 89 percent were 11 acres (45 ha) based on those areas 
freshwater, and || percent were estua- sampled as part of this study. 

rine (saltwater) wetlands. The temporal 

and spatial changes of wetland area are Almost all estuanne wetlands were 
presented in Appendix B. Wetland area found in the Coastal Zone (97 percent). 


in relataon to the total Land area of South 
Carolina and vet! od area by system 


However. a smal] porvon of estuarine 
wetlands (3 percent) were found to 


type is presente in Figure 14 ad. extend into the Coastal Flats phys- 
ugraphuc regoon along the reaches of 
dominated by salt-tolerant plants 
(Cowardin ct al. 1979). In 1989, an Within the Coastal Zone the mean size 
estumated 93 percent of South Carolina's of the estuarine wetlands sampled was 
estuarine wetlands by area were emer- 68 acres (27.5 ha). Fifteen percent of all 
gent (Figure 15). An additional six vegetated estuanne wetlands were 
percent of the area of all estuarine adjacent to urban landscapes. This 
wetlands were tidal flats, beaches or percentage was composed pmmaniy 
shorelines and one percent was dorm- of the salt marshes near Myrue Beach. 
nated by estuarine shrubs. The distribu- Charleston, Seabrook Island, Hilton 
von of estuarine emergent wetlands Head and Savannah. An additional 21 
along South Carolina's coast is shown in percent of South Carolina's estuarine 
Figure 16. The mean size of the estuarine wetlands were adjacent to agricultural 
emergent marshes sampled was 7] acres lands, while 57 percent were adjacent 
(24.7 ha). The mean size of estuarine to undeveloped lands. 


shrub wetlands was much «miller. 3 





B Total Wetlands 





A Total Land Area 


Figure 14 A-D Wetland area (A) as compared to total arva of the State, (By percent by estuarine and freshwater 
types (C) estuarine covertypes, (Di freshwater covert ypes 





Figure |5 Eatuarine emergent wetlands along South (aredima s comat 
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There were slightly more than 3.6 million Tuble 2 The majority of freshwater 
acres (1.457.490 ha) of freshwater wet- weuland area was found m the Coastal 
ands in the State in 199. Forested Flats (61 percent) The Rolling Plain 
wellands were most prevalent. making contaaned 36 percent of all frestrwater 
up 79 percent of all freshwater wetlands, wetlands by area The Coastal Zone and 
or almost 2.9 million acres (1,174,089 ha) Appalachian Highlands had 2 and |! 
Forested weLands averaged 25 acres in percent, respectively (Figure 17). More 
suze (10.1 ha), the largest mean size in detailed informatzon about the distribu- 


area of al) freshwater wetland types. von of wetlands by covertype withun 
phymograptuc regoons of the State » 
The chstributzon of palustrine wetlands shown in Table 3. 
by phymograpiuc regon » shown in 
\ 
~~ » 
S 
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Figure 16 Eatwarine wetland dist mbt ren 
along South Carcdinna » comat, | 9#9 














Tape 2 Destribunos of ali paiustrine wetians types Dy ptrywograph.c regroe in South Carciima 23 found in 
thes study 1988 


Phymagraphic Reguon Estimated Area in Acres Pereeat (Vo Percent of Total Palustrine 
Appatactaan Highlands 2351 (961.5 ha) 19 <I 

Gulf Athantac Rolling Plan L332 (543505 ha) 9 w» 

Gulf Athantac Coastal Flats 2251375 (911,458 ha) 5 61 

Coastal Zone HAD (DA ha) 19 2 

Total Pabustrine 2661406 (1482351 ha) 5 loo 

Percent coefficient of varnation us € as (standard demation mean) « (10) 






Figure > Palustrone (freshwater) wetland 
distributron unthin South Carclima, | 989 
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Wetland Type 


Appalachian Highlands 
Pabustrine forested 











1989 Area 

Acres Hectares 
1,1@ 471 
329 133 

313 127 

547 222 

2,351 952 
2351 952 
1,056,350 427,822 
170,422 69,021 
45,778 18,540 
434 196 
55,859 22,623 
927 375 
13,430 5,437 
1,343,250 S45, 826 
1,343,250 S4A,826 
1,798,315 726,292 
337, 383 136,843 
97,406 39,449 
237 96 
21,362 8,652 
1,173 475 
2,251,375 911,807 
859 348 
42,318 17,139 
$3,177 17,487 
2,294,552 929 794 


Percent CV! 


ae 














Table 3 (continued). Estimated acreage of wetiands by covertype classes within the physiographic regions of 
South Carolina, 1988. 











1989 Area 
Wetland Type Acres Hectares Percent CV 

Coastal Zone 
Palustrine forested 32,238 13,056 2 
Palustrine scrub/shrub 4,649 1383 24 
Palustrine emergent 23,399 9,679 41 
Palustrine unconsolidated shore 505 205 55 
Palustrine unconsolidated bottom 3,057 1,238 20 
Palustrine aquatic bed 2 8B 44 
Totc! Paiustrine wetland area for region 64,490 26,094 19 
Estuarine intertidal scrub/shrub 2,912 1,179 23 
Estuarine intertidal emergent 368,928 149,416 10 
Estuarine intertidal unconsolidated shore 26,324 10,661 21 
Total Estuarine wetland area for region S98, 164 161,256 8 
Marine intertidal unconsolidated shore 2,108 852 35 
Total Marine wetland area for region 2,103 852 35 
Total wetland area for region “ee 188,202 6 
1,167,641 5 
207 380 10 
67,795 13 
wi 2 
32,735 6 
883 py 
5,439 22 
1,488,870 5 
1,527 22 
166,555 9 
10,661 21 
178,743 ] 
852 35 
852 35 
1,662,665 4 





‘Percent coefficient of varnation us expressed as (standard deviation mean) * (100) 


Wetlands dominated by shrubs (including mately 4.4 percent of South Carolina's 
tree species under 6 m in height) made palustrine wetlands are in or adjacent 
up an estimated 14 percent of the fresh- _— to urban areas as identified by this -tudy. 
water wetlands. Freshwater emergent The majority of palustrine wetlands (55 
marshes and ponds composed five and percent) are found in or adjacent to 

two percent of the area respectively. agricultural lands. 

Shrub wetlands averaged 9 acres (3.6 ha) 

in size, freshwater emergent marshes The 4,104,850 acres (1,661 580 ha) of 





averaged 5 acres (2.0 ha) and ponds 2 wetlands in South Carolina make up 

acres (0.8 ha). The average size and approximate! 2] percent of the land 

range by freshwater wetland types are surface area of the State. An additional 

presented in Table 4. 3 percent of the surface area or 655,700 
acres (265,466 ha), are deepwater 


The concentration of forested wetlands habitats. About 10 percent of the total 
in the coastal region and the relationship land area in South Carolina is in public 
between the major river systems in the (State or Federal) ownership. Federal 
formation and maintenance of South land holdings include 1,198,600 acres 
Carolina's forested wetlands is illustrated (485,263 ha) and the State owns another 
in Figure 18. Bottomland hardwood 825,700 acres (334,290 ha). 
communities located along the major 

river flood plains make up a substantial About 17.1 percent of the Federal land 
pertion of South Carolina's wetland area. holdings are wetlands. This is approxi- 
Figure 19 illustrates South Carolina's mately 5.0 percent of South Carolina's 
wetlands in relation to the State's total wetland acreage. An«ther 14.7 
physiographic regions and major river percent of the State-owned lends are 
systems. By comparison, relatively few wetland, or about 2.9 percent of the 
freshwater wetlands are located in or State's total wetland area Over 91.0 


adjacent to larger lakes. About 4.6 percent of South Carolina's wetland 
percent of all palustrine wetlands are acreage is in private ownership. Table 5 
directly adjacent to lacustrine systems. details the wetland area by respective 


Freshwater wetlands are also less the State. 
comm sn in urban landscapes. Approxi- 


Table 4 Average area and size range of palustrine wetlands as they appeared within the 





sample uarts tor South Caroline in 1983. 

Wetland Type Mean (acres) Range (acres) 
Palustrine forest 2% (10.0 ha) <1 to >2200 (0.4 - 891 ha) 
Palustrine shrub 9 (6 ha) <1 to > 1600 (0.4 - 648 ha) 
Palustrine emergent 5 @O0ha) <1 to > 1300 (0.4 ~ 526 ha) 
Freshwater ponds 2 (08 ha) <1 to >20 (0.4 - 8.1 ha) 


Other misc. types 2-3 @8-i12ha) <1 to >17 @.4-69 ha) 

















Figure is Forested wetland distribution 
within South Carolina, 1989 


Figure 19. Graphic representation of wetland 
resource areas in South Carolina, 1989. 
Areas designate’ °8 wetland may represent a 
murture of wet and uplands. 
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Tabte 5. Aves of reserves aad pubiecty-owned lands that may Contain wetiands in South Carolina. 
Land Ownership Wetland Acres 
SOUTH CAROLINA - STATE LANDS 
1,481 (lakes) 
11,942 
9,000 
2,100 
17,700 
373 
20 
Lill 
2 
R 
6 
1,660 
178 
529 
58 
1,436 
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Table 5 (commaved). Area of reserves and pubiicty-owned lands that may contain wetiands 











Sources: Bebber 1988 Brunswig and Lake 1991, Kane and Keeton i993. |S. Fish and Wildlife 
Service 1994 (b) and (c). 








1982-1989 


The average annua! net loss of wetlands 


observed was 2.920 acres (1,182 ha). Total 


wetland area in South Carolina declined 
by 0.5 percent from 1982 and 1989. 


Palustrine forested wetlands suffered the 


biggest losses, declining 5.1 percent over 
ing by 33.4 percent (Table 6). 


Loss of estuarine wetlands was minimal. 
Estuarine wetlands declined 109 acres 
(44 ha) during the seven year time frame 
between 1982 and 1989. The average 
annual loss of estuarine wetlands was 17 
acres (6.9 ha). It is beliewed that these 
minor losses were the result of coastal 
erosion processes as estuarine wetlands 
were converted to deep water. 


Almost al] of South Carolina's wetland 
losses wer® to freshwater classes. 
Freshwater (palustrine) forested wet- 
lands declined by an estimated 155,500 
acres (62,956 ha). Of this total change, 
13,200 forested wetland acres (5,344 ha) 
were lost to upland land uses. Another 
2,650 acres (1073 ha) were converted to 
lacustrine deepwater through the 
creation of impoundments or flooding, 
while 136,500 acres (55,263 ha) were 
converted to other vegetated types that 
remained as wetland. 


Palustrine wetlands declined by 18,800 
acres (7,611 ha) from 1982-1989. An 
estimated 16,900 acres (6.840 ha) were 
lost to upland land uses. Overall this 
represents an annual loss of 2,920 acres 
(1,182 ha) of vegetated freshwater 
wetlands. Loss of vegetated wetlands 
was partially offset by the addition of 
open water ponds. Pond area increased 
by 10.5 percent (8,450 acres or 3,421 ha). 
Almost half (45 percent) of this area 
came at the expense of other wetland 


types. 


Three major activities contributed to the 
loss of freshwater wetlands to uplands: 


Agriculture converted an estimated 5,210 


acres (2,109 ha) to upland, and an addi- 
tional 1,100 acres (445 ha) to farmed 
wetlands. Forestry converted 5,890 acres 
(2,385 ha) of wetlands to uplands, and 
urbanization was responsible for 4,113 
acres (1,665 ha) of wetland loss. 


Collectively, agriculture. forestry and 
urbanization were responsible for 1! 
percent of all the freshwater wetland 
losses between 1982 and 1989. Agncul- 
tural conversions (exclusive of farmed 
wetlands) accounted for 28 percent, 
forestry 31 percent and urban expansion 
22 percent respectively. The remaining 
losses of freshwater wetlands to uplands 
were caused by rural development, 

(9 percent or 1709 acres [688 ha)), 
(Figure 20). 





Figure 20. Change in wetlands (as a 
percentage) converted to vanous land uses 
in South Carolina between 1982 and 1989. 


Although losses of wetlands to agricul- 
ture were observed in each physi- 


ographic region of the state the majority 
of agricultural conversions of wetlands 
occurred in the Coastal Flats and the 
Rolling Plain (Piedmont). Conversion of 
wetlands to silvicultural land use was 
primarily restricted to the Coastal Flats. 
The conversion of forested wetlands to 
other wetland types (shrubs or 
emergents), occurred uniformly across 
the state with the exception of the 
Appalachian Highlands. These activities 
had a major impact on forested wetland 
resources (Figure 21). 














Figure 21. Convernion and loss of forested wet- 

land in South Carolina, 1982-1989. This graphic 
portrays both losses to upland land uses as well 
as conversion of forested wetiands to other wet- 

land types 














3,661,406 -18,790 05 
(5) (24) 

All Wetlands 4123749 864104850 8=—_ 18,899 05 
(4) (4) (25) 





() Percent coefficrent of vanation. Percent coefficient of vanation is expressed 
as (standard deriation/mean) « (100). 
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Rural development was concentrated in 
the Rolling Plain portion of the state but 
this change in land use resulted in 
comparatively small losses of palustrine 
wetland area The possible exception is 
Horry County where rapid growth and 
development appeared to be expanding 
the incorporated regions as well as 
affecting the rural areas of the county. 
Here. the loss of freshwater wetlands to 
umdentified or misceilaneous “other™ 
upland land uses was predominant 
(Figure 22). 


observed in the Appalachian Highlands. 
Clearly the majority of land use actions 
affecting wetland area changes occurred 
in the Gulf-Atlartic Rolling Plain and the 
Coastal Flats. Agriculture and some 
rural development activities affected the 
Rolling Plain while agriculture, forestry. 
urbanization and miscellaneous other 
upland land uses affected the Coastal 
Flats. 


Losses of wetlands between 1982 and 
1989 in South Carolina occurred outside 
of Federal lands (Figure 23) and on the 
outskirts of metropolitan areas. There 
were no confirmed losses of wetland 
recorded on the identified Federal lands 
sampled . Conversion from one wetland 
type to another occurred on Federal 
lands. 


Urban expansion converted wetlands in 
various locations. Most notable occur- 
rences were observed in the area around 
Hilton Head, Charleston and North 
Charleston and in the vicinity of Myrtle 
Beach and Columba, South Carolina 
(Figure 24). 





Not all Federal ownership or boundaries 
are known. 





Figure 22 An example of wetiand loss to “other upland” land use in Horry County South Carolina 
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Pgure 23 An dlustration of mayor Federal 
land units in South Carolina No wetland 
tonnes were observed within Federal land 
holdings between 1982 and 1989 Parcels of 
private land too mail to distinguish at this 
scaie were included within the shaded 
Federal wenship areas The precise location 
of some Federal lands was undetermined. 
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South Carolina (yellow) Losses of wetland to 
upland urban development were observed in 
thome areas indicated im red. 


Figure 24 Metropolitan (urban) lands in 
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Discussion of 
Wetland Trends 


Hefner ef al. (1954) reported that wet- 
land losses to upland in South Carolina 
were a, estamated 6.100 acres (2.470 ha) 
per year between 1972 and 1982 Find- 
ings from the present study indicate that 
thus rate of loss has slowed Based on 
data collected between 1982 and 1989. 
Ube annual wetland losses to upland were 
2.930 acres (1.182 ha). This represents a 
4 percent reducton im the annual rate 
of wetland boss. 


Agnculture 


From 1972 to 1982 agriculture was 
response for 4] percent of the wetland 
losses (Hefner ef al 1994). From 1982 to 
1989 agrnculture was responsible for 2s 
percent of the losses. This in combinataon 
with an overall reducton in the wetland 
loss rate for the State means that 
wetlands im agrncultural areas have fared 
much better since the mad- 1940s. This 
may have been related to agrncultural 
programs that promote wetland conser- 
vaton and disincentives for wetland 
drainage that have been -n place since 
passage of the 1985 Food Security Act 
(Farm Bill). 


During this study pernod, an estimated 
2.520 acres (1,020 ha) of forested wet- 
lands, 2.960 acres (1,194 ha) of palustrine 
shrub wetlands and 2.260 acres (915 ha) 
of palustrine emergent wetlands were 
lost to upland agriculture. Over 1.100 
acres (445 ha) of vegetated wetlands 
were also converted to farmed wetlands. 


Logging and Forestry 

Although losses of wetlands due to agn- 
cultural activities have declined substan- 
ally, freshwater forested wetland area 
has been greatly reduced apparently 
resulting from silviculture and other 
logging and forestry practices’ Overall. 
forestry practices accounted for 31 
percent of the total wetland losses 
between 1982 and 1989. 


Freshwater forested wetlands declined 
by 125,000 acres (50,600 ha.) between 
1972 and 192. 





This study did not differentaate between 
silvicultural operations and other clear 
cutting or logging operations involved in 
the removal of forest cover 


Thirty-three percent (4,170 acres or 
1,490 ha) of this area was converted to 
upland land uses (Hefner ef al. 1954). 
From 1982 to 1989. forested wetlands 
dumurushed by 155.500 acres (@2.960 ha ). 
While the loss of forested wetland to 
uplands esther through traunage or 
filling, decreased from 4.170 acres (1,490 
ha) per year to an estamated 2.055 acres 
(S24 ha) per year. the amount of forested 
wecand area that changed increased 
from 12.500 acres (5,060 ha) per year to 
24,000 acres (9.714 ha.) per year This is 
twice the area of wetland forests affected 
as compared to the previous sturty 
conducted by Hefner et al (1994). 


Of the forested wetlands lost to upland 
land uses, 40 percent or 5.340 acres 
(2.140 ha) were lost to upland-managed 
pane plantatons. Another 24-0 acres 
(1,004 ha) were drained and converted to 
upland agriculture, 3,160 acres (1.280 ha) 
were lost to urban expanmon and | 520 
acres (615 ha) were lost to rural develop- 
ment. | mdentufied upland land uses were 
responsible for 720 acres (291 ha) of 
forested wetland losses Sumular trends 
have been reported for the Edisto River 
Basin where convermon of natural forest 
and agncultural land to planted lobiolly 
pine has occurred at a very rapid rate 
(Marshall 1993). 


Eaghty-seven percent of the wetland 
forests where the trees were removed 
between 1982 and 1989 remained as 
another type of vegetated wetland 
Seventy five percent were re-classified as 
wetland shrubs and another 12 percent 
were wetland emergents Figure 25 
shows an area that had been wetland 
forest and is now re-classified as wetland 
emergents An «iditonal four percent 
(6,720 acres or 2,720 ha) were converted 
to lanes or ponds. Some of this conver- 
sion may have resulted from beaver 
impounding an area and drowning the 
trees. Other conversions result from 
man's activities by either creating new 
impoundments, holding ponds or by 
raming the water levels on exusting 
impoundments and killing the trees 
(Tansey and Cost 1990). 


Throughout the southeastern | nited 
States about 24 percent of the forest 
lands are owned or leased by the forest 


industry. largely for pulp and paper 











prudvcbon and processung McK mght 
al. 1981). During the 1940s a techn og- 
cal mnovabon for processing voung pune 
trees to make Ubem surtabie for news 
print had an effect on forestry operabons 
throughout the southeastern | nted 
States. This development stufted pulp 
wood production from the northern 
States to the south and formed the basi 
for current forestry) management 
pracaces. In 1980 pulpwood accounted 
for 75 percent of all the umber cut in 
South Carolina. the majority of 1 being 
pine trees (Kowacik and Winberry 1987) 


Although bottomiand hardwood and 
cypress trees produce valuable umber 
products, and continue to contribute 
substantially to the economy of the 
region (Langdon ef ai. 1981), they are 
faurty slow to regenerate and mature. 
The average rotation age of bottomiand- 
cypress forests in the southern US. is 
about 65 years (Langdon ef ail. 1981). 
Conversely, pines replanted in the same 


Masorsum umber production with a 
short a harvest ruuabon as possuble 
the goal for commernal umber indus- 
tunes. For pulp and paper provucts 
industry Uhus can best be actueved by 
the estabhshment uf loblolly pune (Pinus 
taeda) plantatzons (Figure 36) in comin- 
naBen with slvcultural management 
actions (Malac ef al. 1981; Allen and 
Campbell 1988) These intensive forest 


management Lechmques require the 
operaton of heavy equipment during site 
preparaQon and plantung. ferulumng and 
uunrung operatbons. as well as during 
harvesting and slash disposal (Stenzel 
et al. 1985). This is a problem in many 
wetland forests in the southeast, «ance 
sites are accessible for only 3 i 6 months 
each vear unless the area is drained of 
excess water. This has created a dilemma 
for the jogging operabons in the south- 
eastern Coastal Plain where there are 
extensive wetland areas encountered on 
otherwise commercially valuable tumber- 
lands. The problem has been two-fold: 

:) excess water limits operable season 
length and impedes the heavy equipment 
needed for forestry operations and 2) 
lumuted regeneration and productivity 

of panes planted cn wet soils. 





Figure 25 An area that had been a forested wetland one year prwr to thus photagraph The trees hare been 
remored and the aren us dommated by low shrubs and emergent plants This representa a comoerencm rm 
forvated wetiana to emergent wetland ( odletem ( ounty Somth | ardina 





Instaally, Graunage practuaces alleviated 
eicess Water protdems forested weUand 
Graunage projects were wuluatled eel 
before the 1950s and comtanmued throc zh 
Une 1 GMs (as evidenced by us study 

m attempts to draun soils suffinent!y to 
increase yields on hustorncall) wet sles 
Allen and Campbell 1988) Unul very 
recently, normal sl icultural activites 
including earthmoving. planung. seeding. 
cullvatung. munor ¢raunage and harvest. 
ing were exemys from Federal reguiatoor 
under Sectoon 404 of the Clean Water Act 
(Welsch «f af 1986) In some cases draun- 
age in comb.navon with bedding was 
pracuced to wmutuate seedling regenera. 
Gen in wetlands By the muad- 1940s 
bedicing sles was Dewed as exsential for 
the survival and rapad earty growth of 
pane seedlings on poorty drained sculs 
(Alien and Campbell 1988). These 
techniques were so successful from the 





furestr) slamdpount Unal sume pane> 
exhiuted heaght growth of 10 meters m 
only 12 years (Gent ¢ al. 19% 


During the 19M wetland dramage 
actlvibes were being actively Gscouraged 
and some forestry operabonms stufted 
away from dramnage pracuces apd 
embarked om ¥ sler Management Lech. 
mques « partially dram or marupulate 
eater leves on wet sals lo facibtate 
seeding survival and growth The hong- 
Lerm™ umpactis) of such management 
acon: on wetlands expenally on certain 
community types (¢ g pocomms and hays) 
has vet Lo be determined Table 7 pre- 
sents some current forest manay«tnent 
and harvest actons that can effect 
wetlands in the southeastern | nted 
States 


By the late 1940s South Carolina had 
deveioped guidehnes for wetland forest 
operavoons using “Best Management 
Practives™ (Ice 1989, South Carolina 
Forestry (ommusson | 9M8) However. 
an analysis of voluntary compliance with 
the Best Management Pracuces in South 
Carolina indicated that where wetlands 
and poorty drained sals were predorm- 
nant. problems with Best Management 
Practace implementation were apt to be 
more apparent (Hook ef al 1991) 


Figure 26 Managed pine plowtation of 
South (Carolina s conatal plain |ntenmrely 
managed mites can obtain riged harvest 
mitatroms for uae bythe pelp and paper 
industry 





Taste 7. Potential timber and pulp production effects to wetlands. 


Action 
Road cumstrucbon 


Clearcutung 


Effect 
Wetland joss. change hydrology flow 


evapotransparaton differences 


Adds nutnents. reduces herbaceous 
compeutaon. degrades runoff 


Changes spemes composston 
Management for commernal value of forest 





site preparation activitaes require a 
permit under the authority of the Clean 
Water Act (US Environmental Protec. 
ven Agency and Department of the 
Army 1996). 


Whatever the reasons. the data on 
forested wetlands collected as part of 
this study indicate that in Seuth (aro- 
lina, forested wetlands are diaappeanng 
at the rate of 5.4 percent per year as 
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Figure 28 Wetland resource areas of South 
Carolina that may face future threat for 
conversion to upland land uses. These areas 
were determined based on the results of this 
study indicating that wetlands in these 
regions are generally in unincorporated 
areas, on privately owned lands and subject 
t development pressure based on demo- 
graphic and resource data. 





counties in South Carolina exhibiting 
high population growth through 1990. It 
is anticipated that conflicts between land 
development interests and wetlLnds will 
persist in these areas. By using this 
demographic infor mation in combination 
study it is possible to illustrate which 
wetlands may be most vulnerable to 
development pressure in the future 
(Figure 28). 


Urban development was the second 
leading cause for the loss of forested 
wetlands to upland between 1982 and 
1989 (24 percent). When urban develop- 
ment and rure development are com- 
biased they account for 35 percent of 
the palustrine forested wetlands lost to 
convert wetlands to the upland urban 
and upland rural development categornes 
should be regulated actions and fall 
under Federal and/or State jurisdiction. 


Figure 27. Population growth in South 
Carolina countres between 1980 and 1990 
(Source: U_S. Bureau of Census 1992). 














South Carolina had an estimated 
4,104,850 acres (1,661,880 ha) of wetlands 
in 1989. The average annual net loss of 
wetlands was 2.920 acres (1,182 ha) and 
total wetland area declined by 0.5 
percent from 1982 and 1989. 


The rate of wetland loss in South 
Carolina declined by 48 percent com- 
pared to the previous study period. 

Thus was probably due to a decline in 
the number of wetland acres converted 
to agriculture following passage of 
legislation to discourage wetland conver- 
sion in the mid- 1980s. Other wetland 
undoubtedly contributed to this declining 
loss rate. 


When all losses and gains of wetlands 
were tallied, South Carolina has not 
attained no-net-loss of wetland area 
within the time frame of this study. 


Cooper River, South Carolina 


\ a 





Loss of palustrine forested wetlands 
continue to contribute substantially to 
the loss of wetland area. To date, im- 
proved forest management practices in 
ment and shifts away from commodity 
crops such as cotton and tobacco to 
Carolina's forested resources. Future 
monitoring will be necessary \o deter- 
mune the effectiveness of new guidance 
for the Best Management Practices of 
forested wetlands. 


Urban expansion and development in 
the rapidly growing areas of the Coastal 
Flats and Gulf-Atlantic Rolling Plain may 
put pressure on al! natural resources in 
those parts of the State. In future years 
there will be an increasing challenge to 
balance population and economic growth 
with wetland protection. 
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Appendix A 


DEFINITIONS OF HABITAT CATEGORIES USED IN THE SOUTH CAROLINA STATUS AND 





In general terms, wetlands are lands where saturapon wath water ss the domunate factor deter- 
mamung the nature of sod development and the types of plant and animal communines Iming in 
the sod and on ms surface. The single feature that most wetlands share 1s sod or substrate that is 
at least penodically saturated with or covered by water. The water creates severe physiological 
problems for all plants and anumals cxcept those that are adapted for life in water or in saturated 


wml 


Wetlands are lands transiponal between terrestnal and aquatic systems where the water tabic 1s 
usually at or acar the surface or the land is covered by shallow water. For purposes of this classi- 
Scanon wetlands must have one or more of the following three attnbutes: (1) at least penodi- 


cally, 


the land supports predomunantly hydrophytes.? (2) the substrate 1s predomunantly und- 


rained hydric soi} and (3) the substrate ts nonsoi and is saturated with water or covered by 
shallow water at some ume during the growing season of cach vear. 


The term wetland includes a vanecty of areas that fall into onc of five categones: (1) areas with 
bydropaytes and hydinc souls, such as those commoniy known as marshes, swamps, and bogs, 
(2) areas without bydrophytes but with hydnc soils—for cxampic, flats where drasnc fluctuanon 
in water level, wave acon, turbidity, or high concentranon of salts may prevent the growth of 
hydrophytes, (3) areas with hydrophytes but nunhydinc sods, such as margins of impoundments 
oped, (4) areas without sous but with hydrophytes such as the scaweed-covered portions of 
rocky shores, and (5) wetlands without soi and without hydrophytes, such as gravel beaches or 
rocky shores without vegetanon. 


Manne System 


The Marine System consists of the open ocean overlying the continental shelf and its asso- 
cated high-energy coastline. Manne habitats are exposed to the waves and currents of the 
open ocean and the water regimes are determined pnmanily by the ebb and flow of ocean- 
ix des. Salinines exceed 30 parts per thousand, with little or no dilupon except outside 
the mouths of estuanes. Shallow coastal indentanons or bays without appreciable freshwa- 
ter inflow, and coasts with exposed rocky islands that provide the mainland with little or 
no shelter from wind and waves, are also considered part of the Marine System because 


The Estuarine System consists of deepwater dal habitats and adjacent ndal wetlands that 
are usually sem-enclosed by land but have open, partly obstructed, or sporadic access to 
the open ocean, and in which ocean water is at least occasionally diluted by freshwater 
runoff from the land. The salinity may be penodically increased above that of the open 
ocean by evaporanon. Along some low-energy coastianes there 1s appreciable dilunon of 
sea water. Offshore areas with typical estuanne plants and animals, such as red mangroves 
(Rhizophora mangic ) and castern oysters (Crassostrea virginica), are also included in the 
Estuanne System. 





| Adapted from Cowardin ct al. 1979. 

2 The U.S. Fish and Wildlife Service has published the list of plant species that occur in wetlands of the 
United States (Reed 1988). 

3 US. Department of Agnculture has developed the list of hydnc soils for the United States 
(U.S. Department of Agriculture 1991). 
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Subodal The substrate ts continuously submerged by marine or cstuamne waters. 


latertidal The substrate is exposed and flooded by udes. Interndal includes the splash 
zone of coastal waters. 





Palustrinc SystemThe Palustrine System includes all nonndal wetlands domur ated by trees, shrubs, 
persistent cmergents, emergent mosses or lichens, farmed wetlands, and all such wetlands 
that occur in tidal areas where salinity duc to occan derived salts is below 0.5 parts per 
thousand. It also includes wetlands lacking such vegetanon, but with all of the following 
four characteristics: 

(1) area less than 8 Ha (20 acres); (2) active wave formed or bedrock shoreline features 
lacking; (3) water depth in the deepest part of basin less than 2 meters at low water, and 
(4) salinity duc to ocean derived salts less than 0.5 parts per thousand. 


Unconsobdated 

Bottom Unconsolidated Bottom includes all] wetlands with at least 25 percent cover of parn- 
cles smaller than stones, and a vegetative cover less than 30 percent. Examples of 
unconsolidated substrates are: sand, mud, organic matenal, cobbie-gravel. 


Aquatic Bed Aquatic Beds are dominated by plants that grow pnncipally on or below the surface 
of the water for most of the growing scason in most years. Examples include: sca- 
grass beds*, pondweeds ( Pontamogeton spp. ), wild celery (Vallisnena amencana), 
waterweed ( Elodea spp. |, and duckweed (Lemna spp. ). 


Rocky Shore Rocky Shore includes wetland environments charactenzed by bedrock, stones, _« 
boulders which singly or in combination have an areal cover of 75 percent or more 
and an areal vegetative coverage of less than 30 percent. 


Unconsobdated 

Shore Unconsolidated Shore includes all wetland habitats having two characteristics: ( | ) 
unconsolidated substrates with less than 75 percent areal cover of stones, boulders 
or bedrock and, (2) less than 30 percent areal cover of vegetation other than pio- 
neenng plants. 

Emergent 

Wetland Emergent Wetlands are characterized by erect, rooted, herbaceous hydrophytes, 


excluding mosses and lichens. This vegetation is present for most of the growing 
season in most years. These wetlands are usually dominated by perennial plants. 


Shrub Wetland Shrub Wetlands include areas dominated by woody vegetation less than 6 meters 
(20 feet) tall. The species include true shrubs, young trees, and trees or shrubs that 
are small or stunted because of environmental condinons. 





4 Although some scagrass beds may be evident on acral photography, water and climanc condinons often 
prevent their detecnon. 








Forested Wetland 9 Forested Wetlanus are charactenzed by woody vegctanon that ss 6 meters tall or 


taller. 


Farmed Wetland Farmed wetlands are wetlands that mect the Cowardin ct al. definmmon where the 


sod surface has been mechanically or physically altcred for producnon of crops, but 
hydrophytes will become re-cstablished if farming ss disc onnnucd. 


UPLANDS: 


Wetlands and decpwater habutats are defined separately because the term wetland 
has not included decp permancnt water bodies. For the purposes of conducting 
status and trends studies, Ruwenne and Lacustnne are considered decpwater habutats. 
Elements of Manne or Estuanne systems can be wetland or decpwater. Palustnine 
includes only wetland habutats. 


Deepwater Habutats are permancntly flooded land hying below the deepwater of 
wetlands. Deepwater habitats include environments where surface water is perma- 
nent and often decp, so that water, rather than air, is the pnnapal medium within 
which the dominant ¢<ganisms live, whether or not they are attached to the sub- 
strate. As in wetlands, the dominant plants are hydrophytes, however, the substrates 
are considered nonsoi because the water is too decp to support emergent vegeta- 
non (US. Department of Agriculture 1975). 


the exception of habitats with water contaming ocean denved salts in excess of 0.5 
parts per thousand. A channel is “an open conduit cither naturally or artificially 
created which penodically or continuously contains moving water, or which forms a 
connecting link between two bodies of standing water” ( Langbein and Isen 1960). 


The Lacustrine System includes deepwater habitats with all of the following charac- 
teristics: (1) situated in a topographic depression or a dammed niver channel; (2) 
lacking trees, shrubs, persistent emergents, emergent mosses or lichens with greater 
than 30 percent coverage; (3) total area exceeds 8 ha (20 acres). Similar wetland and 
deepwater habitats totaling less than 8 ha are also included in the Lacustnine System 
if an active, wave-formed or bedrock shoreline feature makes up all or part of the 
boundary, or if the water depth in the deepest part of the basin exceeds 2 m (6.6 
feet) at | »w water. 


Agncultural land may be defined broadly as land used pnmaniy for producnon of 
food and fiber. Agncultural activity is evidenced by distinctive geometnic field and 
road patterns on the landscape and the traces produced by livestock or mechanized 
equipo ent. Examples of agricultural land use include: cropland and pasture, or- 
including livestock feed lots, farmsteads including houses, support structures ( silos) 





5 Adapted from Ande son et al. 1976. 


$5 





Urban 


Other Land Use 





Urban land ss compnsed of arcas of intensive use with much of the land covered by 
structures (high building densrty ). Urbanized arcas ac anes and towns that provide 
the goods and services nceded to survive by modern day standards through a Ccn- 
tral Business District. Scrvices such as banking, medical and iegal office buildings, 
supermarkets and department stores make up the business center of 2 atv. Commer 
ous dense rewdennal arcas, industnal and commeraal compicises, transportapon, 
be included in the urban category. 


Forested plantanons include arcas of planted and managed forest stands such as 
those in the Southeastern Unied States. Planted pines, Christmas tree farms, clear 
cuts and other managed forest stands, such as Hardwood Forestry, will be included 


wn thus Category 


Rural developments occur im sparse rural and suburban sctungs outwde distmnct 
urban anes and towns. These communimes depend on urban arcas for the goods 
and services found im a Central Business District. They are charactenzed by non- 
intensive land use and sparse building density. Typically, a rural development is a 
cross-roads communzty with a corncr gas stapon and comvemicnce store surrounded 
by sparse resdennal housing and agnculture. Scattered suburban communmcs bocat- 
ed outwde a major urban center can also be included im thas category as well as some 
industnal and commercaal compicyes, solated transportabon, power and commun 
canon facilines, stamp muncs, quarnes, and recreaponal arcas such as golf courses, tc. 
ment category. 


Other Land Use ss composed of uplands not charactenzed by the previous catego- 


nes. Typically these lands would include native prance, unmanaged or non-patterned 
upland forests and scrub lands, and barren land. Lands wm transimon may also fit into 




















Appendix B 


Thus table presents acreage. in thousands of acres. and the estumated number of acres that changed classrficabon Netween 19X2 and 1989 The columns acron) 


identify the 1982 c!assaficatvon with the column labele. “Time 1” contaung the acreage totals for that year The rows (down) sdentify the clasuficaton and acreage 


for 1989. The row labeled “Time 2” contains the totals for 1989. The sumber under the acreag= <stumate for each entry is the percent coeffinent of varuation for 
that esumate 
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Thus table prese nts the acreage estumates (first lime) and the percent coeffiment of \amsbon (second lune) for Une acreage change occurmng on comianed wetland 

and deepwater  sleganes between 19C and 1969) Estuamne totals represent the estuarine wetland types including estuarine emergents. shrubs and uncomen- 

dated shores. Devywater totals inchude al) lacustrine and mvermne acreage estumates. Palustrine totals include the fresitrwater wetland types including paiustrine 
forest. shrub. emergent. unconsobdated shure. unconmsobdated bottom and aquatuc bed 


























